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(54) IC-TESTING METHOD 

(57) Abstract: 

PROBLEM TO BE SOLVED: To reduce a measurement time and 
to improve the efficiency in testing by repeatedly 
measuring a group of ICs for obtaining the same 
measurement result under a same measurement condition 
simultaneously in parallel and measuring an unconverged 
IC individually when they do not exist. 
SOLUTION: A CPU 3 for control simultaneously measures a 
measurement IC 2 (for example, IC 2a-2d) under the same 
measurement conditions being set via an application part 
8 and a measurement result by a measurement part 9 is 
stored in a memory 4. When the measurement result is the 
same and the measurement condition is unconverged, a new 
measurement condition is set and the simultaneous 
measurement and the preservation and discrimination of a 
measurement result and conditions are performed 
successively under the same measurement conditions. 
While the measurement result is the same for all ICs 2, 
measurement conditions are successively changed and a 
binary search processing is performed. In this case, 
when a different measurement result at a different measurement point of, for example, 
IC2a and 2d is detected, the same processing is repeated for three and then two ICs 
excluding it while changing measurement conditions. Then, when the measurement condition 
has converged, the IC2b and 2c are excluded from a test target and unconverged IC2a and 
2d are individual ly measured. 
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The Japanese Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] In the test method of IC in IC testing device which can give only the same measurement conditions to 
two or more of these ICs in case two or more ICs are measured simultaneously The 1st process in which the 
measurement conditions given common to IC for an examination are newly determined, The 2nd process in 
which give the aforementioned measurement conditions to IC for [ aforementioned ] an examination, and a 
coincidence measurement is performed, The 3rd process in which IC group from which the same measurement 
result was obtained among ICs for [ aforementioned ] an examination is detected, While the aforementioned IC 
group was detected, when it stopped detecting the 4th process in which repeat the above 1st - the 3rd process 
and detected IC group is performed as an IC for [ new ] an examination, and the aforementioned IC group The 
test method of IC characterized by having the 5th process which measures sequentially for every IC about IC 
which has not yet ended measurement. 

[Claim 2] the above from measurement conditions saved for every IC when the aforementioned measurement 
conditions were saved for every IC whenever it performed the coincidence measurement to IC for 
[ aforementioned ] an examination, and the aforementioned IC group stopped existing ~ the test method of IC 
according to claim 1 characterized by performing successive measurement 

[Claim 3] The test method of IC according to claim 1 or 2 carried out [ terminating the aforementioned 
measurement, when the aforementioned measurement conditions are changed one by one among these 
measurement conditions, reference performs the aforementioned measurement for 2 minutes based on the 
measurement conditions which give the measurement result of the measurement conditions and fail which give 
the measurement result of a pass and it is completed by change of the aforementioned measurement conditions, 
and ] as the characteristic feature. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention divides elements, such as IC (integrated circuit), 
about the test method of IC for measuring more than one simultaneously, and relates to the test method of IC 
which examines while changing the measurement conditions given to an element by the technique of reference 
for 2 minutes in searching for the measurement conditions which give the boundary of the field used as the field 
where a measurement result serves as a pass, and a fail. 
[0002] 

[Description of the Prior Art] Drawin g 3 is a block diagram showing the configuration of IC testing device, and 
this drawing shows the connection relation of measurement IC2 which are the IC testing device 1 and its 
examination object again. Here, although measurement IC2 is made into the gestalt connected only one in this 
drawing at the IC testing device 1 , generally two or more measurement ICs2 are connected to one set of the IC 
testing device 1 . The IC testing device 1 can be simultaneously measured about all measurement ICs2, as long 
as the measurement conditions given to these measurement IC2 are the same. When this point and the 
measurement conditions which are mutually different about each measurement IC2 need to be given, these 
cannot be measured simultaneously but must be measured individually and sequentially. 
[0003] Now, as shown in drawing 3 , the IC testing device 1 is divided roughly into each part of CPU for a 
controB (CPUxentral processing unit), the memory 4, and the hardware section 5. The control software 6 and 
the device program 7 are stored in memory 4. The control software 6 controls hardware according to description 
of a device program 7, and when CPU for a controB performs the control software 6, it is controlling the 
hardware section 5. The hardware section 5 consists of the impression section 8 which supplies the current, 
voltage, etc. for an examination to each terminal of measurement IC2, and a test section 9 which measures a 
current, a voltage, etc. from each terminal of measurement IC2, and operates suitably these impression section 8 
and the test section 9 under a control of CPU for a controB. 

[0004] Next, the test method of IC by the proior art is explained. Here, in the both sides of the former and this 
invention, the measurement conditions given to measurement IC2 are what showed how it would change in 
connection with experimental progress, and drawing 4 has adopted the technique called reference ("binary 
search" is called hereafter) for 2 minutes. Then, the binary search in IC examination is first explained with 
reference to this drawing. 

[0005] Among drawing, the sign 10 expresses the space of measurement conditions and the pass (PASS) field 
1 1 and the fail (FAIL) field 12 are contained in the measurement requirement space 10. The pass field 1 1 is the 
domain of the measurement conditions from which the measurement result of measurement IC2 serves as a pass 
(namely, when the expected measurement result is obtained), it is one side, and the fail field 12 is the domain of 
the measurement conditions from which a measurement result serves as a fail (namely, when the expected 
measurement result is not obtained). 

[0006] In IC examination using the technique of binary search, the measurement conditions which set up 
measurement conditions suitably, for example, are shown by ** of drawing 4 are given and measured in the 
beginning. As the measurement result in this case illustrated, supposing it is a pass, in the 2nd continuing 
measurement, it will measure by setting up measurement condition ** from which a measurement result 
(namely, fail) opposite to the measurement result obtained by the 1st measurement is obtained. Here, if a fail is 
not obtained as a measurement result, the measurement conditions considered that the probability which 
becomes a fail more is high will be set up, and it will measure again. And if the measurement result of a fail is 
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obtained with the sufficient resuffin measurement of the 3rd henceforth, iKiong the measurement conditions 
given by measurement (namely, if it is the 3rd measurement the 1st time and 2nd measurement) 1 time [ 2 times 
and ] ago, new measurement conditions will be chosen and it will measure succeedingly rather than each 
measurement time. In addition, in binary search, the measurement conditions equivalent to the midpoint of the 
measurement conditions used by measurement 1 time [ 2 times and ] ago as new measurement conditions are 
given. 

[0007] In this way, when measurement is repeated, as illustrated, the measurement conditions given to 
measurement IC2 will change one by one with **->**->**->**->**->...., and will be gradually converged on 
the boundary of a pass field and a fail field. The repeat of such measurement is performed until the variation of 
the measurement conditions given to measurement IC2 becomes smaller than a predetermined value. If the 
difference of the measurement conditions given by the measurement conditions and the 5th measurement which 
were got blocked, for example, were given by the 4th measurement is smaller than a predetermined value, 
binary search will be terminated at the time. And the boundary point of the pass field and fail field which were 
obtained in this way serves as a decision material when knowing the property of each IC etc. 
[0008] Now, as mentioned above, the measurement conditions on which the IC testing device 1 is given two or 
more measurement IC2 in measurement of a point temporarily are ******§. However, depending on the 
measurement result obtained rather than the concerned measurement before, it is necessary to set up 
measurement conditions at each measurement time in the examination using binary search, and since it usually 
comes out that the property of measurement IC has dispersion for every IC and there is, the measurement 
conditions given to measurement IC2 one by one are not the same about all measurement ICs2 Therefore, 
conventionally, when measuring by binary search, it was measuring sequentially to each measurement IC2. 
Then, this point is explained with reference to the flow chart of drawing 5 . 

[0009] First, at step Sal, processing performed rather than binary search processing among the examination 
items of the IC testing device 1 before is performed. Next, in step Sa2, one measurement IC2 set to object IC is 
chosen, and binary search processing mentioned above only about concerned measurement IC2 is performed. 
Next, at step Sa3, it distinguishes whether it measured about all target measurement ICs2. If target measurement 
IC2 still remains, after advancing processing to step Sa4 and changing an examination object into another 
measurement IC2, binary search processing of step Sa2 is performed about new measurement IC2. And it 
carries out by repeating processing of steps Sa2-Sa4 after this, and when it is detected that measurement was 
completed about all measurement ICs2 in step Sa4, processing is advanced to step Sa5. At step Sa5, the 
examination item of the others which follow binary search processing is processed. 
[0010] 

[Problem(s) to be Solved by the Invention] As mentioned above, with the application of binary search 
processing, two or more ICs were conventionally examined from the IC testing device 1 sequentially to each 
measurement IC2 to two or more measurement IC2 from the special feature of the binary search that it is 
dependent on deciding that the number of the measurement conditions given simultaneously is one, and the 
measurement conditions in each measurement time from it at a former measurement result. Therefore, it was not 
what the measuring time can increase in proportion to it if the number of target measurement ICs2 increases, 
and cannot examine IC efficiently, and can also meet the request of an user called compaction of test time. 
[001 1] In case this invention is made in view of the above-mentioned point and the purpose measures two or 
more ICs simultaneously, even if it is the case where only one measurement conditions are simultaneously 
given from IC testing device to these ICs, it is in offering the possible test method of IC which restricts, is 
shortened and realizes an efficient examination about the time which measurement takes. 
[0012] 

[Means for Solving the Problem] In order to solve the above technical probrem, invention according to claim 1 
In the test method of IC in IC testing device which can give only the same measurement conditions to two or 
more of these ICs in case two or more ICs are measured simultaneously The 1st process in which the 
measurement conditions given common to IC for an examination are newly determined, The 2nd process in 
which give the aforementioned measurement conditions to IC for [ aforementioned ] an examination, and a 
coincidence measurement is performed, The 3rd process in which IC group from which the same measurement 
result was obtained among ICs for [ aforementioned ] an examination is detected, While the aforementioned IC 
group was detected, when it stopped detecting the 4th process in which repeat the above 1st - the 3rd process 
and detected IC group is performed as an IC for [ new ] an examination, and the aforementioned IC group It is 
characterized by having the 5th process which measures sequentially for every IC about IC which has not yet 
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ended measurement. 

tOO 13] moreover, the above from measurement conditions saved for every IC when the aforementioned 
measurement conditions were saved for every IC whenever invention according to claim 2 performed the 
coincidence measurement to IC for [ aforementioned ] an examination in invention according to claim 1 , and 
the aforementioned IC group stopped existing — it is characterized by performing successive measurement 
Moreover, when invention according to claim 3 changes the aforementioned measurement conditions one by 
one among these measurement conditions, and carries out the aforementioned measurement by reference for 2 
minutes based on the measurement conditions which give the measurement result of the measurement 
conditions and fail which give the measurement result of a pass in invention according to claim 1 or 2 and 
change of the aforementioned measurement conditions converges, it is carrying out [ terminating the 
aforementioned measurement and ] as the characteristic feature. 
[0014] 

[Embodiments of the Invention] Hereafter, the 1 operation gestalt of this invention is explained with reference 
to a drawing. Drawing 1 is a flow chart explaining the test method of IC by this operation gestalt. The point that 
the field for storing the point changed so that processing which that of the configuration of the equipment in this 
operation gestalt is the same as that of what is fundamentally shown in drawin g 3 , and the control software 6 
explains in full detail below may be realized, and measurement conditions and a measurement result is secured 
on memory 4 for every measurement IC here is different. In addition, suppose that the device program 7 is 
described that an examination is made for four measurement ICs 2a, 2b, 2c, and 2d (what ** is also illustration 
ellipsis) in the following explanations. But it is clear also from the following explanations that this invention is 
not a thing depending on the number of measurement ICs. 

[0015] Now, this is the same as that of processing of step Sal of draw in g 5 although processing performed by 
the IC testing device 1 in advance of binary search is performed at step Sb 1 of drawing 1 . Next, at step Sb2, 
although CPU for a controB sets up measurement conditions suitably according to description of a device 
program 7, the measurement conditions which are equivalent to ** of drawing 4 at first are set up. As 
mentioned above, measurement conditions are altogether the same about measurement ICs 2a-2d, and CPU for 
a controB measures by giving simultaneously the measurement conditions set up through the impression 
section 8 in the hardware section 5 to measurement ICs 2a-2d. 

[0016] And when this measurement is completed, processing is advanced to step Sb3, and CPU for a controB 
incorporates a measurement result from measurement ICs 2a-2d through a test section 9, respectively, and 
stores it in memory 4. moreover, the measurement conditions which set up CPU for a controB at step Sb2 at 
this time ~ measurement IC2 — it saves to the field of the memory 4 secured every a-2d, respectively In 
addition, the ground for saving measurement conditions serially for every measurement IC in this way becomes 
clear from the below-mentioned explanation. 

[0017] Next, processing is advanced to step Sb4, CPU for a controB reads the measurement result of each 
measurement IC stored in memory 4, and it distinguishes whether all the measurement results obtained from 
measurement ICs 2a-2d are identities. Now, if all of these measurement result are the same, common 
measurement conditions can newly be set up to measurement ICs [ 2a-2d ] all, and it can measure succeedingly. 
Then, processing is advanced to step Sb5 and it distinguishes with the same procedure as the former which 
mentioned above whether it was completed by the measurement conditions given to these measurement ICs 2a- 
2d. 

[0018] If not yet completed by measurement conditions, processing will be returned to step Sb2. And CPU for a 
controB sets up new measurement conditions (namely, measurement conditions equivalent to ** of drawing 4 ), 
and performs store processing (step Sb3) of simultaneous measurement processing (step Sb2) under the same 
measurement condition, a measurement result, and measurement conditions, and distinction processing (step 
Sb4) of a measurement result one by one to measurement ICs 2a-2d like the above. Thus, while CPU for a 
controB has the same measurement result about all measurement ICs that are examination objects, only 
measurement conditions are changed one by one and binary search processing is performed. 
[0019] And differing now, while the measurement results obtained in step Sb4 are measurement ICs 2a-2d 
presupposes that it was detected. Here, in the following explanations, a measurement ICs [ 2b-2d ] measurement 
result shall be the same, and only the measurement results of measurement IC2a shall differ. Then, processing is 
advanced to step Sb6 and CPU for a controB investigates whether the same thing of a measurement result exists 
in measurement ICs 2a-2d which are the candidates for an examination. In this case, as stated now, since the 
measurement ICs [ 2b-2d ] measurement result is the same, CPU for a controB returns processing to step Sb2, 
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changing measurement conditions to three measurement ICs 2b-2d except measurement IC2a, repeats 
processing of steps Sb2-Sb6, and performs measurement by binary search. In addition, the value in this time is 
held as it is at memory 4, without changing the measurement conditions of measurement IC2a, while binary 
search is made to measurement ICs 2b-2d. 

[0020] That is, while the measurement ICs [ 2b-2d ] measurement result was the same, when the measurement 
result which repeats processing of steps Sb2-Sb5, and is different after that is obtained, it investigates again 
whether in step Sb6, the measurement IC group with a common measurement result exists. When only the 
measurement results of measurement IC2d differ in now, for example, measurement, ICs 2b-2d, processing of 
steps Sb2-Sb6 is further repeated to measurement IC2b and measurement IC2c, and measurement by binary 
search is performed like the above. In addition, the thing of this time [ conditions / measurement / of 
measurement IC2d ] is held also in this case at memory 4. 

[0021] And suppose that it was completed by measurement conditions about these measurement IC2b and 
measurement IC2c this time. After detecting a convergence of measurement conditions at step Sb5 in such a 
case, processing is advanced to step Sb7 and CPU for a controB excepts measurement IC2b and measurement 
IC2c which the examination ended by convergence of measurement conditions from the candidate for an 
examination. Subsequently, processing is advanced to step Sb6 and CPU for a controB investigates whether 
two or more common measurement ICs of measurement conditions exist besides measurement IC2b processed 
now and measurement IC2c. However, as mentioned above, since measurement IC2a and the measurement 
conditions of measurement IC2d do not correspond [ differing and ], they advance processing to step Sb8 in this 
case. 

[0022] When processing reaches to step Sb8, it means that the measurement IC group which gives the same 
measurement conditions and can be measured simultaneously does not exist in the candidate for an examination 
any longer. Then, in step Sb8, CPU for a control3 performs measurement by binary search individually like the 
former per these measurement IC, when measurement IC made into an experimental object still remains, (i.e., 
when measurement IC which is not yet converging measurement conditions exists). 

[0023] Namely, CPU for a controB performs sequentially binary search processing after each measurement 
condition for every measurement IC of these, after reading the measurement conditions individually saved 
about measurement IC2a and measurement IC2d from memory 4. Thus, individual binary search processing in 
step Sb8 is attained by saving measurement conditions for every measurement IC at step Sb3 previously. And 
after completing individual binary search processing made at step Sb8, processing is advanced to step Sb9 and 
the examination item of the others which follow binary search processing is processed. Processing of this step 
Sb9 is the same as processing of step Sa5 of drawin g 5 . 

[0024] On the other hand, in the above-mentioned explanation, when completed by the measurement conditions 
over measurement IC2b and measurement IC2c, measuring object IC with the same measurement result did not 
exist any longer. However, measurement IC2a and measurement conditions of measurement IC2d of middle are 
sometimes the same for example, in addition to all the measurement conditions of measurement IC2b and 
measurement IC2c being the same the same at least. After in such a case performing measurement in 
simultaneous parallel until it was completed by measurement conditions to measurement IC2b and 
measurement IC2c, processing returns to step Sb2, after progressing with the step Sb7 -> step Sb6 from step 
Sb5. And while the same measurement result is obtained to measurement IC2a and measurement IC2d, 
processing of steps Sb2-Sb5 is repeated, and simultaneous parallel-measurement is made. 
[0025] On the other hand, it is considered when the target measurement IC does not exist in step Sb8 (i.e., when 
completed by measurement conditions about all measurement ICs). For example, in the present explanation, if 
all of measurement IC2a and the measurement conditions of measurement IC2d are the same, it will be 
completed by measurement conditions about all measurement ICs, and the remaining measurement IC does not 
exist. Then, if it is in such a case, individual binary search processing in step Sb8 will be performed. 
[0026] As mentioned above, with this operation gestalt, about two or more measurement ICs from which the 
same measurement result was obtained, binary search processing is performed in simultaneous parallel, 
changing measurement conditions, and when measurement IC which fulfills such conditions stopped existing, 
the remaining binary search processing will be individually made to measurement IC which is not converging 
measurement conditions, respectively. A measurement count will be reduced, only the part equivalent to a part 
for the test section by which binary search processing was made by this in simultaneous parallel will be doubled 
with it, and the measuring time will also be shortened. 

[0027] By the way, drawing 2 is made to contrast by the conventional technique and this invention, and shows 
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the examination processing time oHC. In this drawing, the number of the target measurement ICs is made into 
* four pieces, and all the processing times over these measurement IC are made into the equal. Time Tl is time 
taken to perform binary search processing about a certain one measurement IC among drawing. Moreover, time 
T2 is time for a parallel test section when a coincidence measurement is made under the same measurement 
condition in this invention. Furthermore, time T3 expresses the time which deducted time T2 from time Tl 
about each measurement IC, and is equivalent to the processing fraction of the binary search made individually. 
And time T4 expresses the processing time shortened by this invention on the basis of the conventional 
technique. In this invention, as shown in this drawing, the more it enlarges a part for a parallel test section, the 
whole number of times of an examination can become fewer, and, the more the measuring time can be 
shortened. 
[0028] 

[Effect of the Invention] As explained above, when IC group from which the measurement conditions same 
about IC group from which the same measurement result is obtained are given, it measures in simultaneous 
parallel repeatedly, and the same measurement result is obtained stopped existing according to this invention 
Since it measures sequentially individually about IC which has not ended measurement, only the part equivalent 
to the fraction measured in simultaneous parallel can reduce the whole number of times of an examination, with 
it is effective in the ability to shorten the test time of IC. 

[0029] Moreover, since it was made to perform measurement from the saved measurement conditions when 
according to invention according to claim 2 measurement conditions are saved for every IC whenever it 
performs a coincidence measurement, and measuring sequentially for every IC, it is effective in measurement 
being individually continuable for every IC from the measurement conditions at the time of it being common in 
other ICs and measuring in simultaneous parallel. 



[Translation done.] 
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7i>fJl/««l 2l«SStf7i^* (IP*,, gBfSL 

e>nft^»^) i:&ft»j£jfe#©«6BT? 
[0006] /wt'jit-fofatfflv^i ctCDi-e 

t-(±, iiiis©««-c»6>nfc««tS*i:ttfi»©«« 

bT«TJl<fc< 7x-Y;u©a^«SS* s ^?.nfc'&:e»iSs 3 
EllJetB©«*-Cta:» : &aSB#^ s fc!3*)2[H]mlSI>-l[Hl 

Bu©ii^ (gp-e., 30B©a*T;ftnHiiaBav2ig 
-?<£ffl l fc «ij^*f*© * m^tcffi ^ -r s a^sfefris*-^ a 

5>*tSo 

[0 0 0 7] UT«iJ^S:^lt)iSLT«d)< i:^ I 

c 2 *. ft Mjg*m*Hi54 ufe i a i3<D^<D-»<§>-»<3) 
-»®-» UT *S!K:-'^««4: 7 * ;HK 

«©*#tz4ZmbTi0< c^Jc^fto d-5 L;£iH!i;£©8£ 




&<Dmifim&.iM.&*)*)ihz <ttr> Tunis, *©b*j&t 

fc'<*«*fc7*4;uWJ*fc©*WjSiU\ #IC©!EM4 

[0 0 0 8] £Tx s5^bfc«fc^t^ IC|£@i!£Sgl# 
— WwSUDaj£K:*^T*tt«DW5£ I C 2 &ft£H 

»±IEe>&v\, ^(Dtztb. femttm-v-V— ^tr«toT 
«£**t SPRfcli. ffl*©»ei C 2i:»ttI«Kii: 
SJ^SfiroT^fco *CT\ £©j&COUTI2 5 CD7D 

[0 0 0 9] g;t\ Xry7-Saim I CiflRgS 

#g>I Ct LTfeS-OOgiJ^I C 2£jttRU MSI^ffliJ 
■5o Xx';7Sa3flt *f^i:&£>3:T©ffi!l;£ 

i C2tco^TSj££fT^fca>£?a>£«sy-f a., 

M^h-TSSiJ^I C 2 * s ^Tuft(£*^-.y:rs a4l: 
S!LSI5:itS!>T, S"J©giJ;£ I C 2 I^SLfcffi 

Sffc^SiJ^I C 2t^t7T^7Sa 2©MMi- 

2~S a 4©£!LS£iit)jIbfTVV X?5'rSa4Cii 
UT±T©«1JSI C 2(COUT$J;t* s 5£Tbfe;: 
ihZtitz&f&X, mmZX^vT'S a 5(Cii«>So 

«HS©«UH*fT-3. 
[0 0 10] 

[^Bj^^bj:^ t-rzmmi &l±<d&5£.* ick 
M&Kifr6>«ft©a£i c 2^isiB#t;:-5-x.e>ft-2>s>i^ 

*f*j&*-o-c»S c i: i:> «»3£B#;Si-C©»j£*fl=fcife 

» 5 cd t * h £ o « Jiiiu oMfemm -r « £ ^ o > * 

-f*'J-tf--*-©*&Jta»&, '&m£&m%.l C 2C*tbT 

w ^- v v—^-m-m^mm btit&© i c &m 

fcbT^fc. *©£#>£, WtlkftiJHJgl C 2©g(# 
^*5k^ftCl±#JbT$JJ£B#F E g#ii;*:bT LSt\ ® 

k v% ofc J.— tf ©SMC ft?, ^©T-Ji^tiPo 

[0 0 1 1] *^{±±i3©^H^T^^ftfet,©T- 

fctK -e©@B<jt±. «a©i czmmzmm-rziz&rz 




^HS^F 1 0- 1 6 0 7 9 8 

3 i c©K»»actsi«-r4c strife*. 

[0 0 12] 

[*«*ii*ife-r a &«>©#«) liLhoiiitiifcrsfc 

tote, ii^iiB«©^Bjji % «sf©i czmmmfet 

c,ft?> I CiSIfc$S®l;::fctt3 I C©Kife&iSfc:*^Ts 

7£-tzmi<Dmmt. mmwmm.<Di ccwbTssre 

aS*fl=**;lTHII*«;e*fT3*2©»IIi:s ffriBtc 

Mttmvi c© $%«-©**»***» cm* 

IHx tfcffi£ftfc I C»*«ffc3&:li»»ft© I C h bTsu 
83SB 1 ~* 3 ©jASfelft t> S bSEfr-rsiB 4 ©SS*Ik, 
fiJIBI C»*Mftiti*ft«t<ttofc«fA-C, 5fc£$J^©i&§- 
TbTU&U I Ctoi^t I CStSifcft<Jt-S8^t?f -5 

[0 0 13] 2 &«©%«& »^*1I3 

fE©$8BJ3C:fcUT. ffiriBKK^ft© I CCWbTHI^W 
SfcfT-SItKlWffiWtejfeW 1 * I C*C«#U milBI C 
P* s #ffib'fe<^ofc^T% I CSl:«#?Wci^ 

5. W^IR 3 13*©^B^{^ «^SlX{±2i3« 

i>ov©«£»*fe#jts«£jfcfM;:«tJ^T, -ne> 

C <t Dl»IB«S&*ff HulBa^f^C^btfJRmbfe 
l«jSi-C«HB«l36ft»T$*«ci:ft1«Ri:bTi^4. 
[0 0 14] 

[*9i<DWfi<DJfc»] ttT« Hffl*#J!Rbr**9i©— 
JEMBBJBfcow^-cttWr*. BIB. |i]llfite^(c «t % 

■C. *««0K»K:a3»S«E«©«lJ«tt»*«JK:ia 3 

^ J E'J4±K:fll«*ftTV^4jiSiil*ffiil"rSo WT 
©WWCtt. 4<ffl©«^IC2a, 2b, 2c, 2d 
(fflft*BI5%#*) *ttfci:bTKI*a»«t£ft4J:$fc: 

7=^>f ^7*D^^A 7 ^iBxfi^ftTU^il-r^o tot 

jWMBtfajEi c©»c«#rst»©-ea^iii: 

tt. WT©iKB^* 1 ^^B^e.* i T-fe-5o 
[0 0 15] m 1 O^tjT'S b lflt 

'J-9— fCMot I Cffllk&W. 1 T-fTt>ft-5S!La*:SS 
ffrs* 5 , IlxM5©7f ?rSa 1 ©S!LSi:|p]bt) 
©T- S»So *C X^iyTSb2T-li. #JSlfflCPU3 

KStSi*, g«]ttl34©®C^^1-sa^{ i l : 5iS^ 
tS. mu£bfc«fc I^li«IC2a~2d 



(4) 



1 0- 1 6 0 7 9 8 



•JuTuB 5 f*|©BJfln35 8 fctf- bTsSS UfcW^fcffftlql 
BSCWJgl C2a~2d^4-^.TS"J^SrfT^o 
[0 0 16] ^LTCtDaU^^TLfc^T-jaLS*^ 

y y s b 3 c«i6, mmm c p u 3 tt«ijss$ 9 b 

XW7ZI C2 a~2di»6Wg|S***iV*JlJK9&A, 

wj .4 fci«frr*. c©fc#«wicpu3 

MU ^f^Sb2 Ufc*je3fcf**«j£ I C 2 a 
~ 2 d ft£ttfil£ ixtz * U 4 OHM'S-? n*n«#r 

b T »9> < 9 m ««&© Km * h m h *> K: ft 5 o 
[0017] 114^r •y7'Sb4 Ctttt, M0 

«CPU3tt**y 4fc*Hft£*lT^S«»ei C©« 
LT» SIS I C 2 a~2 d*»6»fc«£ 

«jeB*a**TH&-C*flK» 8IJSI C2 a~2 d©± 

5C3t«>Ts cn^SJ^I C 2 a~2 d H^fcSdS^ 

[0 0 18] ««*ft*»*3tfJBlJ|!bTV^3&:v^©-e*nK 
5!LSSX7 L ^rSb2(cM-r 0 *bTx $iJPfflCPU3 

ttfffcfta^afeft (bp*>. h 4 ©©etas -raw** 

AO fcttfcU ±EkRI«fc«*I C2a~2 d£*fb 
TH-*S^rF-C©HIII#»£iB« U:r * 7-S b 

2) , «£ISJRSV«£^®fil#«L9 (Xr»rSb 

3) , ajgttxonaiwi Uf»rsb4) 

ff-TSo C©,fc-5£bT> C P U 3 ttimj&&ML1fi 

[0 0 19] *bTl^£. ^T5'7 , Sb4l;i3^Tfie. 
nfcW^ttiR* 1 *^ I C 2 a~2 dCDUgx-Sft&Ci:* 5 
«tU$*tfctr*. fclT©l&WCtt«!l«IC2 
b~2d©«jeiMM)*ra— rfc-sT* »£I C2 a©$J 

sssiiifditASfift •&*>©*: -f&o ^c-ejoafe^^yr 
sb6tciito, SMrasPU3ttHW*MM£*rc&£H 

SI C2 a~ 2 d©4»fc«je*&*©KI &*©**#«■*■ -5 

IC2b~2d©fl£ttj|l*'l$--C&SfctiK ffilWSC 
PU3tt»l^r»rSb2l:RLT, I^IC2a 
£Bfc< 3<@©$ISI C2 b~2 dfc*fbT. Mt&ft* 
«i«:4«&7f»7Sb2~Sb 6©ttJl&lli9£l/r 
/Ui-VV— TlZ&zm%.&'rtOo ft*5v I«IC2a 
©WjeSfefK*, SISI C 2 b~2 dt^LT-'H 

[0 0 2 0] -Tftfc*,, $JS I C 2 b~ 2 d ©:»JS*£m 
ffB-tjbiHtt^yrs b 2~s bscii^iD 



fiu *©«c»fc*w*e*tf»&*ifcWfjfti-c* 

77Sb6 tC^TSflSSSIlltfttiiftSiJS I CS*s#fi 
r**4f-5*»&l?V«^S. l^SU «*tt«*IC2b 
~2 dOo^SI C2dffl«jaS*£»* s l***fcL 
fci§£x Ijgl C2 bStfil* I C2 oC»l/T7r5» 
7Sb2~Sb 6©jaS5:^ e.{wjt?3iibT±IBlR]SllC 

SOS I C 2 d©W£ftfN23HtiMft©«©£M * 'J 4 fc« 

[0 0 2 1] *bT> ^Si±3ne>»JSI C2b&tf$J 
SI C 2 c{3-ot%TaOSIfe{^* s JR^bfci:1--5o *-5b 
fc*§-S\ ^r*7Sb 5 •C*S*« : ©i6l***«ttl* tltz 
©*>, aQJIfcX^y^S b 7C3ttoT\ »1CPU3 
tt»*^©«*fc.fc 0ISIIMfl»T ufeaas I C 2 b& 
tfSiS I C 2 c £tOlkttft«ffi*£>l*ft-r*. tf^T% 

iis^r^rsbe^ifet, *jaifflCPU3tti>* 
jaitfti^i c 2 bsifsssi c 2 ctt*Mcfc«je* 

ft©ft9&»£ I C 2> ¥ o *»* 5 0 

b*»U ±a>bfc«t^lc«iJSI C2 a&tHUei C 2 d 

[0 0 2 2] «L9#^^«y7*S b 8 STHil/fei^ 

«^imtt^M*t3i±#:£bft^c t&BR*-r * 

Xrs»7Sb8ti^T, ftJPffl C P U 3 liKSs 
©WftkfSWJEI Ctf$*f»-3"tV*.5»&, IP*. * 

•r 'J -9— ^ (c «fc says t ff -5 . 

[0 0 2 3] -Tftt3*>s f&JSiffl C P U 3 (iSiJS I C 2 a 
M»f I C 2 dt3oi^-tdSytc{fc#£ixT^58i]S5fe 
f^S^^E'J 4^e.ge»mbfe©*», *««ftfl : W»©-'^ 

-5o d©ct^{Cs fttXr '>7Sb3 "Z?S!lS I CSCH 

Sffefffcfi^bTiis 7T»rsb8Cistfs 

ffflg"J©/W^-y-9-— ^MLS^RlfiglrftS. *b-Cx 

vts b ST-ft^nsosuro^w-t-y-it— fffli^T 

bfeifettt, iflIS7f7 7S b 9(Cjtv*T, /W^-'J 

Xr^rSb 9©^!LS(iS5©^5 L ^7 , S a5®ffllt 
|5|b*>©T-&3o 

[0 0 2 4] — * s ttJ6©»WTB:» PJS I C 2 bSTf 
3H£ I C 2 c t»-r SWJeSfef^^iRiti bfcfll^K:, iHS 

fco biPbfttf^x »JSI C2bi:SiJSI C2 

cO^TOW^flfefftfBltTftSOCiniAx «3SIC2 
atSOSI C2 d©SOSIfefW>ft< fcfc&^STlilRl 
btfeSClfc^feSo ^obfeJg^, fiiJSIC2bS , y t 

sis i C2 ctc^btsijs^^iRmi-s^-r-^aii^J 
6<]^S!iSA s ?ft)ixfc©t.{;v sasii^^u/rsbs^e) 



*=ry7S b 7^f>y7S b 6 tMhslzO^T-V? 
S b 2 CIS, * LT. $JJ£ I C 2 afiVIS I C 2 d 

~ S b 5 (M&mwm (5 *XT IHB#36?UW*«iJ^* s '5: £ 

[0 0 2 5] flfcfr, 7r^7Sb8 l;i:fc^-C*f#li:-f £ 

H*©BW!fc:l5^-C» $JJ£I C2a£«l5£I C2 

[0 0 2 6] W±©«t^{C, *IWBB»-Cttx H-©» 
iifc*R©WJt I CCo^ttt, 8as£sfe<* 

«;e*fr©«URLT^*6^WJei CKttbT^ft^ 
*lfl«IK:» •? ©' W * U "9— ^aiS* 3 ^^ ixi C 
S„ dixtciOs l§1^3£?ije<}tzyW^-U-y--f-«!LS*s^: 

[0 0 2 7] i:C5T% 02(il C©KIM&iB$ia!£f£ 
K#TS^I$IBIi±T«Ui^*©i:L-tv**o 1*^ 

iti>. ^Lt, ssmT 4izfemjim&&mtisT. * 

fcf-f3l5£\ ^©ltffcl3tttftt?T«j£l$n&»Sii$ 
[0 0 2 8] 



1 0- 1 6 0 7 9 8 

m-owfctemwm'itiz i cptco^-tteiH]-©^ 
sfeffs-^is.TH^jywciikogLweftfftv n-© 
asisJRtfwsna i cs*mmel«c < fc^fces^TN 

^©KMa***^***::^-!?** UT, IC© 
[0 0 2 9] *&, R$3!2Btt©9Mllfc:J:*'i& l§JB$ 

ajesff-iKtassfefrfti c*K«#LTis*, ic 

frfr&ajEfcfT-JiSfcLfc©"^ ffe©lCi:ttitLT 
C«Cffl»Jfc«jS*IHRLT«> < C i:#T-#5 fcl^oSd 

[bhb©ib*&K9!] 

[01] *»W© - fOBfc* & * 

[02] J«im»6rCt4ii;Lfc<HC,tt 

*«*»v*»»fc:j:»> i cio*c»-rs«L»isiHi*» 

ttLfc0T-ifc3o 

[0 3] I CttfKK*l©ttrt2:*©ttKtt*n!&* 

[04] n^tijt-f ofS&fflv^i^l CfflU 
J**lf-5»^£* «*I CC**5»je*f*#iaK©JI& 

[05] fj£*©ft*cj;si c©B»*at*attw-r* 

[«F*©tt3B] 

1 i ch^sim 

2 ISIC 

3 Sijmiffl CPU 

4 ^ 'J 

5 /\— K^xTgB 

6 «I»V7 h^^T 

7 f^-f^7D^7A 

8 giSDgp 

9 9J5£SB 

1 0 M&fcftglB 
1 1 

12 y = -i 



(5 



(6) 
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[SI] 



[02] 



START 
i 



,Sb1 



,St>4 



,Sb2 



,Sb3 




y Sb7 




YES 



,Sb8 



,Sb9 



END 



[0 3] 



pmrncvu \ m — - 



i 



E3 



«HD»6 



— 



ICA 



IC3 



IC2 



IC1 



Tl 



13 




Id 


T3 




IC3 


73 




ICS 


T3 




IC1 


T2 







T4 



ii 

PASStttt 



[04] 
10 



12 

; 

m 



PASS 



6 



PASS 



(EH 



PASS 



fail«* 

KAIL 



FAIL 



[05] 



START 

~T~ 



Sal 



,Sa4 



,Sa2 




I END I 



